1. Introduction
===============

Breast cancer is the most common cause of cancer death among women in the world. The incidence rate is about 1,384,000 cases a year; the age-specific incidence of the disease was 39 in 2008; and the rate of breast cancer death is reported at 458,503 in the world ([@b1-epj-09-4577]). Less than 1% of breast cancers occur in women younger than 25, but a sharp increase is seen in the incidence of breast cancer after 30 ([@b2-epj-09-4577]). The results of an international study about breast cancer in developing countries reflects the fact that that, among 400,000 cases of breast cancer death, about 55% occurs in low-income countries ([@b3-epj-09-4577]). This type of cancer is now the most common cancer in Southeast Asia, East Asia, and South Asia; it is the most common cancer in the female population group after stomach cancer and cervical cancer ([@b4-epj-09-4577]). Breast cancer currently has allocated the first place of prevalence in developing countries and developed countries. There are significant differences in the incidence of cancer indifferent countries. However, genetics is one of the effective factors on breast cancer epidemiology, but because its incidence is variable in immigrants and is similar to the host country, it would show that lifestyle of environmental factors influence the risk of breast cancer incidence ([@b5-epj-09-4577]). These factors include using health maintenance programs, such as the possibility of early detection of screening programs ([@b6-epj-09-4577]). In Iran, 16% of all cancers have been allocated to breast cancer ([@b7-epj-09-4577]). Treatment of breast cancer patients in Iran costs over 836.304 billion Rial, and the imposed burden of the disease is significant. The most expensive part of the treatment is drug therapy ([@b8-epj-09-4577]). In Pakistan, one in nine women suffers from breast cancer, which is 2.5 times higher compared with those in neighboring countries such as Iran and India. Risk factors include age, family history of breast cancer, early menarche, receiving estrogen and progesterone hormone in menopause, alcohol use, physical inactivity, low economic and social situation, and lack of awareness about breast cancer ([@b9-epj-09-4577]). Breast cancer causes death in 60% to 70% of those who have uncertain risk factors ([@b7-epj-09-4577]). Although the incidence of breast cancer cannot be prevented, its early detection can increase the lifetime of more than 90% of patients suffering from this cancer ([@b10-epj-09-4577]). Wen Li Wang came to the conclusion that women with a history of breast cancer more specifically participated for screening with mammography regularly ([@b11-epj-09-4577]). Early detection of breast cancer by screening tests such as breast self-examination, clinical examination, and mammography has a strong role in reducing mortality rates caused by breast cancer, and, according to the American Cancer Society, women should certainly be familiar with breast self-examination and be able to report minor changes in the breasts to health care workers in the early stages. Because 95% of breast cancer at advanced stages and 65% at the early stages are discovered by the patient, unfortunately, despite the benefits of regular breast self-examination, still some women do not do that. Considering that screening behaviors such as breast self-examination, mammography, or examination by doctor and midwife are under the control of patient, it depends on the health control axis; therefore, the concept of health control is an important element in people's perception of their control on health behaviors ([@b12-epj-09-4577]).

The health belief model usually explains preventive health behaviors, which are defined by Cassell and Kobe. Health behavior is a behavior that includes any activity a person believes should be done before the appearance of symptoms in order to prevent the disease, and it is the opposite of patient reaction ([@b13-epj-09-4577]). Considering the significant relationship between the health control axis and screening behaviors, on the other hand, and that the health belief model is one of the common patterns used to identify effective factors on screening behaviors, including constructs such as susceptibility, perceived severity, perceived benefits, motivation and self-efficacy, then predictive factors of health axis can be discovered based on the health belief model, and people can be led to do screening behaviors using training interventions ([@b14-epj-09-4577]). Yan Lee et al. reported that 64% of participants have done breast self-examination at least once in their lifetime and 81% of the samples had done mammography. Women more susceptible to breast cancer were more interested in doing breast self-examination and women with fewer barriers or higher level of self-confidence went for mammography. These findings suggest that, when the purpose of intervention is to improve breast cancer screening, the constructs of perceived susceptibility, perceived barriers, and self-efficiency should be further considered. The health benefit model has been generally approved to describe the cancer screening concession and used to identify breast cancer screening behaviors among women in recent times ([@b15-epj-09-4577]). Due to the high incidence of breast cancer in women and the significant role of breast self-examination, along with regarding women as vulnerable in regards to human rights principles, as well as those who provide comfort in home, few studies have been conducted in regards to women's performances via the health belief model in Iran; perhaps this health training model can be used for training of specialist health workers so that they can encourage women with better motivation to do screening tests; therefore, it was decided to perform a study aimed to determine the effect of health-belief-based training on women's performance to do a breast self-examination in the province of Fars in 2014.

2. Material and Methods
=======================

2.1. Research design and setting
--------------------------------

This empirical study was performed during eight weeks on women visiting health care centers of Abade City in Iran in 2016. The sample size was determined to be 144. Among the study population, a sample size of 72 subjects was selected in a control group and the same number for the intervention group. Inclusion criteria were ages 30--65, no history of breast cancer, ability to read and write and regular visiting of training classes, and no regular breast self-examination. Thus, the sampling was conducted in two steps. The first step was the random selection of clusters. Thus, a list of health care centers of Abade was prepared; in the second step, it continued in a systematic approach by one day per week visiting of five city centers of selected centers.

2.2. Measurement tool
---------------------

All the female visitors who have inclusion criteria, gave written consent to participate in the study. Tools used in this study such as questionnaires were adjusted in accordance with the model in four parts: Demographic characteristics contains nine questions; knowledge measurement questionnaire contains 15 questions; the components of health belief model questionnaire was designed in 5-point Likert scale, and a total of 31 questions, including nine perceived susceptibility questions, five perceived severity questions, three perceived benefits questions, eight perceived barriers questions, and six practice guide questions, along with performance, which contains eight questions and evaluates the research unit behaviors. Content validity and face validity methods were used in order to determine validity of the questionnaire and internal consistency methods such as Cronbach's alpha used for reliability. The alpha of all health belief model constructs was calculated at 0.75.

2.3. Intervention and data collection
-------------------------------------

After removing the questionnaire defects, the final development questionnaire and 72 women among 144 were placed in the intervention group, and the same number in the control group was invited to complete a pre-test questionnaire. Then, the questionnaires were completed through interviewing and by the researcher, and the intervention group was invited to participate in training classes. According to the objectives and available resources and results of the pre-test step, the training needs assessment was done, and training materials and methods and the number of sessions determined. Sessions were accomplished during a month and in four sessions. Thus, the participation of 18 subjects was scheduled every week in class, and each class was adjusted at 90 minutes. Also, training PowerPoint slides and pamphlets were prepared for the intervention group based on response to model constructs, which were collected from the questionnaire before intervention. The contents were conducted as presentations, Q&A, and playing videos as well as accurate breast examination, while the control group received the same training conventional method. No training intervention was performed on the control group. Also, the performance of women in regards to breast self-examination assessed before training and checklist of the SBE performance was completed before training. Training materials used included a training manual, pamphlet and training slides about breast cancer, screening and breast self-examination. After training, the checklist of breast self-examination was completed through observation of performance immediately and two months after the training. Also, the training was given to all the intervention group subjects indirectly as training manual containing information required for diagnosis of breast cancer. After two months of intervention (due to the effect of the health belief model in the short term) the subjects visited once again (control and test), and the questionnaires were completed to measure the effect of intervention. Because the target group was interested, no one refused the evaluation

2.4. Research ethics
--------------------

The approval number of this study was SBMU.REC.1394.104. After receiving a letter of introduction from the international branch of Shahid Beheshti University of Medical Sciences and referral to the province health center, the purpose of research was explained. The consent form was completed for participants and data confidentiality was explained. All women were included voluntarily if they had the inclusion criteria.

2.5. Statistical analysis
-------------------------

Data analyzed statistically by IBM© SPSS© Statistics version 20 (IBM© Corp., Armonk, NY, USA) after being extracted from the questionnaire. Descriptive and inferential statistical tests such as t-test, chi-square, Mann--Whitney U test and repeated measurements were used for data analysis

3. Results
==========

All 144 women participating in the study were analyzed in terms of demographic characteristics according to [Table 1](#t1-epj-09-4577){ref-type="table"}. Results of the chi-square statistical test between the intervention and control groups showed no significant difference in terms of housing, income, job, spouse's job, and family life. In the control and intervention group, the most frequency is associated with age group of 30--39 years old. In both groups, the married ones have allocated the most frequency (93% in the intervention group and 94.4% in the control group). The majority of subjects had a high school diploma. The spouses of 30.5% of intervention group subjects and the spouses of 33.3% of control group subjects had a high school diploma; 84.7% of control group subjects and 91.6% of intervention group subjects were housewives. Also, 61.1% of control group subjects and 45.8% of intervention group subjects have self-employed spouses. In both groups, 40.3% of subjects consider clinic staff and 22.2% considered television as the source of information before intervention. Also, 14.6% had no source of information. After the intervention, in the intervention group 22.9% mentioned health care and training workers as their first source of information. The knowledge average before intervention in the intervention group was 16.11, which increased to 27.7 with training ([Table 2](#t2-epj-09-4577){ref-type="table"}). Results of independent-samples t-test between both groups also showed a significant difference after intervention (p\<0.001). Also, there was no significant difference between the average score of perceived susceptibility in both groups before the training intervention and the difference become significant two months after training intervention (p\<0.05). Results between two independent-sample t-tests of intervention and control groups showed that, with training intervention, there was no change in average score of perceived severity, perceived benefits, perceived barriers, and practice guide. The average score of women's performances in the intervention group before intervention was 20.97, which increased to 24.07 after intervention and t-tests showed a significant difference (p\<0.001): 44.4% of women before the intervention in the intervention group never performed breast self-examination, and 68% never had a breast mammography or ultrasonography; 58.3% never had a breast examination by a doctor or midwife, and only 3.2% went to doctor or midwife regularly for breast examination. Also, 2.8% of women had a monthly breast self-examination, which increased to 70.8% after training, while 33.4% of women visited doctor or midwife for breast examination after training. Before training, only 8.3% stated a few months ago that they had mammography or ultrasonography, which increased to 50% after intervention.

4. Discussion
=============

This study was conducted on 144 women who were referred to health care centers. The average age in the intervention group and control group was 38.5 and 39.44, respectively, and both groups are similar. Results show that women required knowledge for breast self-examination, as the majority of women had no idea how to do it. The present study showed that knowledge of women before training in the intervention group was at minimum level, and after training the average level of knowledge significantly increased. Also, the knowledge obtained in both groups before the intervention can be attributed to television and health care workers. The significant difference after the training intervention between the knowledge scores of both groups could be attributed to informing women in training classes, which greatly improved the knowledge regarding breast self-examination. According to the researchers' observations on the incidence of breast cancer and by considering the adverse effects of a mastectomy on women's physical and mental health, this disease needs to be controlled in early steps, which would not be possible unless teaching the simple methods for early detection of disease such as breast self-examination, which is one of the most effective and easiest methods of breast cancer screening. Certainly evaluating their knowledge of how to perform self-examination properly is necessary before it can be effective.

Women's belief is certainly one of the effective factors in regards to properly performing breast self-examination. Numerous studies have confirmed the effect of planned training interventions based on the awareness and knowledge of people on health issues based on the health belief model constructs ([@b10-epj-09-4577]). Health belief model constructs and increase of perceived susceptibility average score after intervention represents the positive effect of training on women's perceptions of breast disease complications. Therefore, it is clear that training with an emphasis on women's knowledge and perceived susceptibility construct convinced women to perform breast self-examination until they find themselves responsible for monthly breast self-examination and concluded that they are also susceptible to diseases such as breast cancer, so they neglected breast self-examination less. The study showed that the performance of women is low, and after the intervention there is a significant difference in the intervention group that a showed a positive effect of training on women performance and improving breast self-examination behavior. A study in women showed that only 17% regularly performed breast self-examination, and the most important reason for neglecting breast self-examination is lack of knowledge and awareness to do breast self-examination. Montazeri et al. also found that training programs to improve knowledge of women is essential and primary health care for improving their knowledge on breast care. Encouraging women to report abnormal changes in the breast to a doctor should be considered ([@b16-epj-09-4577]). Choudhry et al. on South Asian women showed that 12% of samples monthly perform breast self-examination ([@b17-epj-09-4577]). The results were in agreement with research corresponding to the increased perceived susceptibility in protective behaviors in the phenomenon of dust ([@b18-epj-09-4577]). Pinto suggests that the advertising about diabetic patients should have specific concentration on perceived susceptibility as a basic important tool ([@b19-epj-09-4577]). Before the training intervention, independent-samples t-test showed that there is a significant difference between the average score of perceived severity in intervention and control group, but after intervention no significant difference was observed, which can be attributed to women's beliefs about benign or malignant breast diseases and accepting the reality of death caused by breast cancer before intervention; no significant difference was observed between both groups in terms of perceived severity. Today the perceived severity of women according to media information or diseases of friends and relatives is in a favorable condition; however, it could not cause favorable performance, and no significant change was observed in perceived severity score. The results are in agreement with the results of Sahraei et al.'s study about predictive factors of the breast self-examination health control axis, which shows no relationship between perceived severity and behavior internal control axis ([@b20-epj-09-4577]). Nao also noted that perceived severity is often the weakest predictive factor in the health belief model ([@b21-epj-09-4577]). The results show significant difference between average score of perceived benefits in intervention and control group before the intervention, and no significant difference was observed after intervention. It is important to note that women with knowledge of breast self-examination reap benefits such as low cost, simplicity, and the quick and effective role in early detection of breast cancer---but still neglect breast self-examination. It would appear that, if women note that breast self-examination is not time-consuming and costly, do not need to visit a doctor, and it is easy to do, it can be effective in improving the level of perceived benefits.

The results show that, with training, no significant change was obtained in perceived barriers score. Because women don't consider problems such as breast cancer fear, breast pain, permission of husband and relatives, lack of time, shame, difficulty, forgetting self-examination as barriers, no change was caused in barriers by training. It cannot be said that women have no barriers for breast self-examination, and the reason of neglecting it should be searched in other constructs. As Collin et al. stated, the use of benefits statements and perceived barriers using their own sentences can express better perception of the issue. No significant difference in construct of the practice guide confirms that the positive signs that women receive from their surroundings or internal environment have not been effective in their performance, as most of them received knowledge and information from health care workers and television. Sadler et al. found that only 41% of 82% of nurses who perform breast self-examination do it regularly and monthly. The authors also stated not performing breast self-examination is due to lack of adequate skills and, in most cases (92%) is due fear of detecting an abnormality in the breast ([@b22-epj-09-4577]). The strength of this study was design of the questionnaire by the researcher. One of limitations in this study was self-reporting of performance and the impossibility to direct measurement of performance in participants. Another limitation was that participants received information about the breast cancer screening in various ways, including mass media and friends during the study.

5. Conclusions
==============

The result of study demonstrated that self-examination, using the health belief model with increase of the perceived susceptibility, could be effective in improving performance of breast self-examination. Therefore, the self-examination educational program based on the health belief model with an appropriate consultation for early detection of breast disease and decreasing the concerns for women about breast cancer was suggested. Conducting additional research of other screenings of breast cancer for at-risk women via the health belief model could be an appropriate method for future research on this topic.
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###### 

Frequency distribution of variables in the control and intervention groups

  Variable         Most frequency             Intervention   Control
  ---------------- -------------------------- -------------- ---------
  Marital status   Married                    93%            94.4%
  Education        High school diploma        31.94%         33.3%
  Housing status   Personal                   68%            53%
  Income           More than 800,000 Tomans   30.5%          40.2%
  Job              Housewife                  94.6%          84.4%
  Spouse job       Self-employed              45.8%          61.1%
  Family life      With spouse and children   73.6%          77.7%

###### 

Average scores of study variables of intervention and control groups before and after intervention

  HBM Structures                 Intervention   Control      *p*-value (2 months after intervention)                
  ------------------------------ -------------- ------------ ----------------------------------------- ------------ ------------
  Awareness                      16.1±7.32      27.7±5.56    16.7±6.84                                 16.1±6.42    *p*\<0.001
  Perceived Susceptibility       33.15±4.96     36.98±2.54   33.94±4.01                                35.87±4.11   *p*\<0.05
  Perceived severity             12.62±3.69     12.27±3.48   13.87±3.17                                13.87±3.14   *P*\<0.058
  Perceived benefits before      5.38±1.64      5.40±1.47    4.90±1.48                                 4.93±1.48    *p*\<0.058
  Perceived barriers             31.83±4.73     32.31±2.76   31.87±3.81                                31.72±3.73   *p*\<0.278
  Practice guide                 14.02±3.41     14.94±3.89   13.83±3.45                                15.00±3.84   *p*\<0.057
  Performance self-examination   20.97±2.88     23.84±2.85   24.07±2.85                                23.91±2.87   *p*\<0.001
